Abstract: We aimed to investigate the clinical characteristics of patients with herpes esophagitis (HE) based on endoscopic typing.
INTRODUCTION
E sophageal infections are rare in immunocompetent individuals, but common in immunosuppressed patients, particularly in patients with end-stage renal disease (ESRD), malignancy, transplanted organs, and human immunodeficiency virus (HIV), and in those undergoing steroid or immunosuppressive therapy. [1] [2] [3] [4] [5] [6] Herpes simplex virus (HSV) infection is one of the common opportunistic infections among immunocompromised patients. The most commonly affected part of the alimentary tract is the esophagus, with an incidence of 0.5% to 2% based on an autopsy series. 3, [7] [8] [9] Dysphagia and odynophagia are the typical symptoms of herpes esophagitis (HE). Endoscopic findings reveal erosions or ulcers, typically involving the lower third of the esophagus. The correlations of clinical manifestations in patients with HE with endoscopic typing of HE has not been widely described. Therefore, in the present study, we aimed to investigate the clinical characteristics of HE in patients based on endoscopic typing.
METHODS

Patient Selection
A total of 47 patients with histologically proven HSV infections were identified from among 1843 patients with esophageal ulcers, who presented at the Chang Gung Memorial Hospital (CGMH) Medical Center in Linkou between January 2003 and December 2013. We retrospectively reviewed these patients' pathological reports. Patients' personal data collected from medical records for further analysis included age, sex, smoking habits, alcohol consumption, and the presence of underlying systemic diseases, such as diabetes mellitus, ESRD, chronic obstructive pulmonary disease (COPD), HIV infection and malignancy, and history of organ transplantation. This study was carried out with preapproval from the Linkou CGMH Institutional Review Board (104-2794B), and patient consent was waived.
Endoscopic Manifestations and Histological Diagnosis of HSV Infection
We recorded the indications of esophagogastroduodenoscopy (EGD) from the medical reports, including odynophagia/ dysphagia, heartburn sensation, nausea/vomiting, gastrointestinal bleeding, epigastric pain, chest pain, and so on, and endoscopic manifestations (friable mucosa, ulcers, polyploid/ nodular pattern, and site of involvement). Serological findings, such as anti-HSV immunoglobulin (Ig)M and anti-HSV IgG, were also collected. All endoscopic images of HE were reviewed by experienced endoscopists at our department of gastroenterology and classified into 3 typical types according to Itoh typing by gross appearance (Table 1) . 7 Histological identification of HSV infection includes multinucleated giant cells, with nuclear molding and margination of chromatin or the classic Cowdry A inclusion bodies on routine hematoxylin and eosin-stained sections of formalin-fixed, paraffin-embedded materials and/or immunohistochemical staining ( Figure 1 ).
Statistical Analysis
For the potential risks of HE, several factors, including age, sex, underlying diseases, smoking, alcohol, and white blood cell count (WBC) (/mm 3 ), were analyzed by the chi-square test for categorical variables and t tests for continuous variables. For the clinical outcome of HE, Kaplan-Meier estimate was used to evaluate importance of clinical risk factors (eg, underlying diseases, WBC, treatment, and endoscopic typing). A 2-sided P value <0.05 was considered statistically significant. All statistical analyses were performed by using IBM SPSS Statistics, Version 20.0 (IBM Corp., Armonk, NY).
RESULTS
Patient Characteristics and Clinical Manifestations of HE
In the database of 1843 patients with esophageal ulcers, 47 patients (2.6%) were diagnosed as having HE. The mean age of the patients was 62.04 AE 14.76 years (range 13-87 years), and the male-to-female ratio was 4.9:1. Odynophagia/dysphagia (20/47 patients, 42.6%) and gastrointestinal bleeding (15/47 patients, 31.9%) were common symptoms ( Table 2) . Twentyone patients were smokers, and 14 were alcohol consumers. 
Endoscopic Findings of HE
The EGD images were assessed by experienced endoscopists. Friable mucosa (51.1%; 24/47), ulcers (66%; 31/47), and polypoid/nodular patterns (8.5%; 4/47) were recorded on endoscopic reports. Regarding esophagitis location, 21.3% (10/47) of patients had HE over the entire esophagus, and 4.3% (2/47) had it in the upper third of the esophagus. In most patients (74.5%; 35/47), HSV-related ulcers were located at the middle to distal esophagus ( Table 2) .
Analysis of Clinical Factors in Patients With HE
In a previously published report on HE, macroscopic features were described and classified into 3 types (Table 1) . 7 Type I was characterized by small, punched-out lesions with raised margins usually coated with yellowish exudate, whereas type II was characterized by small, punched-out lesions, but no raised margins or exudate. Type I and type II were primarily located in the middle to lower third of the esophagus. Type III HE was characterized by multiple ulcers, with a map-like, confluent appearance over the entire esophagus.
Endoscopic images of the 47 cases of HE were reviewed and classified into these 3 types, including type I (n ¼ 19), type II (n ¼ 10), and type III (n ¼ 18). The locations for types I and II HE were recorded primarily at the mid-to-distal third of the esophagus (73.7% and 100%, respectively). Type III seemed more extensive than were the other types.
The clinical characteristics and risk factors of the patients with HE were reviewed and analyzed between different endoscopic typing. No significantly different factor was found, except for the WBC (Table 3) , which differed significantly among HSV endoscopic typing (P ¼ 0.03). Among patients with HE type III, 72% suffered sepsis, whereas less than 50% patients with HE type I or II had sepsis (type I: 47% and type II: 40%). Two patients belonging to the endoscopic type III group died-1 of pneumonia with respiratory failure and 1 of intra-abdominal infection with septic shock. Clinical risk factors (eg, WBC, HE endoscopic typing, underlying diseases, and treatment) were also analyzed to correlate the clinical outcome of HE. Only the factor of receiving chemotherapy and/or radiotherapy for clinical outcome revealed significant difference (P < 0.05) (Figure 2 ).
DISCUSSION
Herpes esophagitis was first reported by Johnson in 1940 and is commonly seen in immunocompromised hosts, such as those with malignancy, HIV infection, and organ transplantation, and in those undergoing systemic corticosteroid or other immunosuppressive therapy. (Table 4) . 7,10,13 -16 Most patients undergo endoscopic examination due to such symptoms as odynophagia, dysphagia, chest pain, and gastrointestinal bleeding. A comparison of HE between immunocompetent and immunocompromised hosts showed that, though clinical symptoms are similar, for immunocompromised hosts, the endoscopic appearances are usually more severe and the recovery time is much longer. Immunocompetent hosts are typically diagnosed at a younger average age than are immunocompromised hosts. Previously published reports of HE are summarized in Table 4 . In our study, male was also predominant (M/F: 4.8) and 57% patients were older than 60 years. Immunocompromised status was recorded, including malignancy (53%), HIV (2.1%), organ transplantation (2.1%), or other immunosuppressed therapy.
Herpes simplex virus infects the epithelial cells of the esophagus. Thus, histologic findings based on staining with hematoxylin and eosin show large, red intranuclear inclusion bodies (Cowdry A inclusion bodies) and/or multinucleated giant cells with ground-glass nuclei in epithelial cells. Immunohistochemical stains are another useful method for diagnosing HSV. 13 Diagnosis of HE depends on pathology for suspicious area of esophageal erosion or ulcer, and the preferred location of endoscopic biopsy should be taken from the margin of ulcer. Based on the literature, there have been many endoscopic descriptions of HE, 7,10,13 -16 but there has been less discussion of the connection between clinical characteristics and endoscopic findings. Itoh et al described and classified the macroscopic characteristics of HE. 7 The 3 main types of HE are classified and described as follows: small, punched-out lesions with and without raised margins are type I and type II, respectively; multiple confluent ulcers with a map-like appearance is type III. In our study, we stratified patients into 3 different types based on this classification and tried to analyze their clinical characteristics. Between the 3 different endoscopic typing, no significant factor was found except the level of WBC (Table 3) . We found the majority of patients with HE type III had sepsis (72%) and obvious leukocytosis than the other 2 types (P ¼ 0.03). The previous study revealed when suffering from sepsis, 2 stages would be observed, including a hyperinflammatory state and the secondary occurrence of immunosuppression. Dendritic cells during sepsis stimulate cytokine secretion and cause T-cell dysfunction. 17, 18 We assume the severity of immunosuppression correlates well with mortality and impaired cellular immunity is also contributed for the development of HE. However, presented endoscopic classification could not be clinically relevant with reference to clinical outcome by Kaplan-Meir estimate (P ¼ 0.520) (Figure 2) . We consider the reason might be due to low HE-related mortality (6.4% [3/ 47] ), though most of the patients who died (66.7% [2/3] ) belonged to the endoscopic classification type III group. For other clinical risk factors, postchemotherapy and/or radiotherapy showed significant difference for clinical outcome (P < 0.05) (Figure 2) . Thus, patients with malignancy who are receiving chemotherapy and/or radiotherapy are at increased risk of death within 30 days (17.6% [3/17] ) after appearance of herpes esophagitis compared with patients without immunosuppressive therapy. Antiviral therapy, including acyclovir, famciclovir, and valacyclovir, is used to treat HE in immunocompromised hosts. 19, 20 However, the benefit of antiviral therapy for HE is controversial in immunocompetent patients because of reported rare complications, regardless of the specific antiviral therapy. 14, 15, 21 Canalejo Castrillero et al 16 demonstrated that the average healing time in patients receiving antiviral therapy was shorter than that for patients receiving symptomatic therapy alone (7.2 AE 4.8 and 8.8 AE 5.9 days, respectively). Therefore, antiviral therapy might speed recovery time and relieve HE-related discomfort earlier, although further prospective studies are needed to evaluate the benefits and cost-effectiveness of antiviral therapy in immunocompetent patients. 22 In our retrospective study, 1/3 patients (16/47) received antivirus therapy, and their symptoms, especially dysphagia, were improved obviously within 3 to 5 days as medical chart recording. Early endoscopic diagnosis and classification of HE could help clinicians evaluate the severity of HE and provide prompt treatment. 23 The present retrospective study has some limitations. First, laboratory data about immune status such as CD4 count were not checked on all HE patients. Second, typically endoscopic typing includes type I, type II, and type III of HE. However, variations were shown to exist while reviewing endoscopic image because there were other combined types of HE. 7 Third, all HE cases were diagnosed by pathologists, and biopsy bias, which involved factors like the performance and location of biopsy, depended on the experience of the endoscopists. Fourth, no appropriate objective could be compared with the population of HE because of some shortage of clinical information for 1843 patients with esophageal ulcers from 10-year pathological database.
In conclusion, HE primarily affects men and patients with malignancy or sepsis. Patients with malignancy, especially receiving chemotherapy and/or radiotherapy, are at increased risk of death within 30 days after appearance of HE compared with other HE patients. However, the disease is usually selflimiting, and HE-related mortality is low. Relationship between severity of endoscopic findings and patients' outcome remains questionable. Further prospective study is needed. 
